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MNOACHUTEJIBHASA 3AIINCKA

Hacrosmas mporpamma mo reoMeTpuu JJisi OCHOBHOM 00111e00pa30BaTeIbHON IKOIBI 9
KJIacCa COCTABJIEHA Ha OCHOBE (peJepalIbHOTO KOMIIOHEHTA rOCY1apCTBEHHOTO CTaHAapTa
ocHOBHOTO 0011ero oopazoBanus (mpukaz MOuH P® ot 05.03.2004r. Ne 1089), npumepHBIX
nporpamm no MatemaTuke (muchbmo JlemaprameHTa rocy1apCcTBEHHOW MOTUTUKU B
obOpazoBanun Muno6pnayku Poccuu ot 07.07.2005r. Ne 03-1263), «BpemeHHBIX TpeOOBaHUIA
K MUHUMYMY COJIepKaHUsl OCHOBHOTO 00111ero oopazoBanus» (npukaz MO PO ot 19.05.98. Ne
1236),_npuMepHO mporpaMMbl 001IIE00pa30BATEIBHBIX YUPEIKACHUH 110 reomMeTpun 7—9
KJIacChl, K yueOHOMY KoMIUIekcy Juist 7-9 kinaccoB (aBTophl JI.C. AtanacsiH, B.®D. byTty30B,
C.B. Kagomuies u np., cocraButens T.A. bypmuctpoBa — M: «IIpocsemienne», 2008. —c. 37-
39)

[TpumMepHas mporpaMmma KOHKPETU3HPYET COAEePKaHNe TPEIMETHBIX TeM
0o0pa3oBaTeIbHOrO CTaHAapTa U 1a€T MPUMEPHOE pacipeiesieHne yueOHbIX 4acoB 10 pa3zesiam

Kypca.

Ilenp M3ydeHUs:

"  OBJAJCHHUE CUCTEMOW MaTEeMaTUYECKUX 3HAHUN U YMEHUH, HEOOXOIUMBIX IS
MPUMEHEHUSI B MPAKTUYECKOMN JIESITETbHOCTH, U3YYEHUS] CMEKHBIX TUCIUTLUINH,
IPOJIOKEHUST 00pa30BaHMUS;

" HHTEJUIEKTYallbHOE pa3BUTHE, (POPMUPOBAHKE KAUECTB IUYHOCTH, HEOOXOIUMBIX
YEJIOBEKY JJIsI TIOJTHOIEHHOW JKU3HU B COBPEMEHHOM OOIIIECTBE: ICHOCTh U TOYHOCTh
MBICJIA, KPUTUYHOCTh MBIIUJICHUSI, UHTYULIHS, JOTHYECKOE MBIILICHUE, 3JIEMEHTHI
AITOPUTMUYECKOMN KYJIBTYPhI, TPOCTPAHCTBEHHBIX MPEJICTABICHUMN, CIIOCOOHOCTH K
MPEOJO0JICHUIO TPYTHOCTEH;

* (popMupoBaHUE MpeICTaBICHUN 00 HIESIX U METO/IaX MaTEeMAaTHUKHU KaK YHUBEPCAIILHOTO
sI3bIKa HAYKW U TEXHUKHU, CPEJICTBA MOJICIMPOBAHUS SIBIICHUH U MPOLIECCOB;

" BOCIHUTAHUE KYJbTYpPbl IUYHOCTH, OTHOIIECHUS K MAaTEeMaTHUKE KaK K YacTU
o0111eueI0BeYeCKON KyJIbTYPhI, IOHUMAaHUE 3HAYMMOCTH MAaTEMAaTUKH JIJIS1 HAYYIHO -
TEXHUYECKOIo IIporpecca;

" [puOOpeTeHUE KOHKPETHBIX 3HAHUW O IPOCTPAHCTBE U MPAKTUYCCKH 3HAYMMBIX YMEHHUM,
dbopmMupoBaHue A3bIKA ONTUCAHUS OOBEKTOB OKPY>KAIOIIET0 MUPA, JIJIs PA3BUTHUS
IPOCTPAHCTBEHHOT'O BOOOPaKCHUS U UHTYUIIMH, MAaTEMAaTUIECKON KYJIbTYPBI, TS
ACTETUYECKOTO BOCIIUTAaHMsI oOydaromuxcs. M3ydeHne reoMeTpruy BHOCUT BKJIa B
pa3BUTHE JJOTHUECKOTO MBIIIUICHUS, B (POpPMHUpPOBaHKE MOHITHUS JTOKa3aTEIbCTBA.

OO6mast XxapakTepuCcTHKa y9eOHOTO TIpeIMeTa

Marematudeckoe o0pa3oBaHNE B OCHOBHOM IIKOJIE CKIAABIBACTCS U3 CIEIYIONINX
coJiepKaTeNIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHMs OJIOKOB): apudMeTHKa; anredpa;
TEOMETPHUS; FJIEMEHTHI KOMOUHATOPUKH, TEOPUH BEPOATHOCTEM, CTATUCTUKH U JIOTUKH. B cBoeit
COBOKYITHOCTH OHHM OTPaKarOT O0OTraThlii OMBIT 00yYeHHS MaTeMaTHKE B HaIllel CTpaHe,
YUYUTHIBAIOT COBPEMEHHBIE TEHIAEHIIUU OTEYECTBEHHOM U 3apyOEKHOM IIKOJIBI U TTO3BOJISIOT
peann30BaTh MOCTABIICHHBIE TIEPE]T ITKOJIBHBIM 00pa30BaHUEM TIEJIH Ha HHPOPMAITMOHHO
€MKOM M MPAKTUYECKH 3HAUMMOM MaTepuaje. ITU Cofep KaTesibHble KOMIIOHEHTHI, Pa3BUBASICh
Ha MPOTSKEHUU BCEX JIET 00yUEHHUsI, ECTECTBEHHBIM 00pa30M MeperieTaloTcs U
B3aMMOJICHCTBYIOT B YUYEOHBIX Kypcax.

ApudmeTuka npu3BaHa cnocoOCTBOBATh MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX JJIs1 TIOBCEAHEBHOM KU3HU. OHA CIYKHUT 0a30M ISl BCETO JalbHEHIIIEro
M3YUYEHUSI MAaTEMATUKH, CIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHUIO U (POPMUPOBAHUIO YMEHUS
MOJIb30BATHCS AJITOPUTMAMH.



Auare0pa. M3ydyenue anreOpbl HalleslleHO Ha (OpMHPOBAHUE MATEMAaTUYECKOTO anmnapara
JUISL PEIIEHUS 3a/1a4 U3 MAaTEMATUKH, CMEKHBIX IIPEIMETOB, OKPYKAIOIIEN PEATBHOCTH. S3BIK
anreopbl MOYEPKUBAET 3HAUCHUE MATEMATHUKH KaK S3bIKa JJI IOCTPOCHUS MATEMATUYECKUX
MO/IeJIEl, TPOLIECCOB U SIBIIEHUH peaIbHOrO MUpa (OJJHOM M3 OCHOBHBIX 3a/1a4 U3yUYEHUS
anreOpsl ABISETCA PA3BUTHE aJTOPUTMHUYECKOTIO MBIIIEHUS, HEOOXOAMMOr0, B YACTHOCTH, JIJIsI
OCBOEHHUS Kypca MH()OPMATUKHU; OBIaJCHUE HABbIKAMU AETYKTHUBHBIX PACCYXKIACHUI.
[IpeobpazoBanue cUMBOIMYECKUX (DOPM BHOCHUT CBOM crienupuueckuii BKJIaJ B pa3BUTHE
BOOOpakeHHsl, CHOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOpUecTBY. Jpyroil BaxxHOM 3a1aueit
M3YUYEHUSI aIreOphI SIBISETCS MOJyUYeHHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUM O (QYHKIUAX KaK
Ba)KHEHIIEH MaTeMaTUYECKON MOJIEH 171l OMMCAHMS M UCCIIEIOBAaHUS Pa3HOOO0pa3HbIX
MpOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIUATbHBIX, TEPUOIUYECKUX U JP.),
U1st pOpMUPOBaHUS y 00yUaIOIMXCS PEJICTABICHUHN O POJIM MaTEMAaTUKH B Pa3BUTUU
UMBWIN3ALUUA U KYJIbTYPHI.

I'eomeTpuss — 0JIMH U3 BaXKHEUILINX KOMITIOHEHTOB MaTeMaTHUYECKOro 00pa3oBaHus,
HEOOXOAUMBIN JJ1sl IPUOOPETEHUS KOHKPETHBIX 3HAHHUM O MPOCTPAHCTBE U MPAKTUUECKU
3HAYMMBIX YMEHUH, (HOPMHUPOBAHUS SI3bIKA OMHCAHUS OOBEKTOB OKPY>KAIOIIET0 MUPA, IS
Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOPAKCHUS U MHTYUIIMU, MATEMATUUYECKON KYIbTYpbl, TS
ACTETHUYECKOr0 BOCTIMTaHMs o0ydaromuxcs. 3ydeHne reoMmeTpun BHOCUT BKJIa/ B pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUS, B (QOPMUPOBAHHNE TIOHITHSI 10Ka3aTEIbCTBA.

JJIeMeHThI JIOTUKHA, KOMOUMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSITHOCTEM
CTaHOBSTCS 00s3aTEIbHBIM KOMIIOHEHTOM IIKOJbHOTO 00pa30BaHMsI, YCUIIMBAIOIIUM €r0
NPUKIIAIHOE U TPAKTUYECKOE 3HAUCHHE. DTOT MaTepHrall HEOOXOAUM, MPEXKIE BCETO, s
dbopmupoBanus HyHKIIMOHATBEHON TPaMOTHOCTH — YMEHHUI BOCTIPUHUMATD U aHAJTM3UPOBATh
UH(GOPMAIIHIO, TPEJICTABICHHYIO B PAa3JTUYHBIX (pOpMax, TOHUMATh BEPOSTHOCTHBIN XapaKkTep
MHOTHX peajibHbIX 3aBUCUMOCTEMN, TPOU3BOIUTH MPOCTEUIINE BEPOITHOCTHBIE PACUETHI.
N3yyenne 0CHOB KOMOMHATOPUKH MO3BOJIUT YUaIIeMyCs OCYIIECTBISATh PACCMOTPEHUE
cily4aeB, epe0op U MoACUET YKclia BAPUAHTOB, B TOM YUCIIE B MPOCTEHIIINX MPUKIATHBIX
3a/a4ax.

[Ipu u3ydeHnn CTaTUCTUKHU U TEOPUH BEPOATHOCTEHN 00OTaIaloTCs MPEACTABICHUS O
COBPEMEHHOW KapTHHE MUpa U METOJaX €ro HcclieI0BaHus, PopMUpyeTcsi MOHUMaHUE POIU
CTaTHCTHKHU KaK ICTOYHUKA COIMAIBHO 3HAUMMON MH(OpMAIUK, 1 3aKJIabIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIEHUSI.

Taxum 006pa3oM, B X0/1€ OCBOCHHUS COIEPKaHUS Kypca ydalluecs Moay4yarT
BO3MOKHOCTb:

Pa3BUTH NPEACTABICHUE O YNCIIE U POJIM BBIYUCIIEHUN B YEIOBEUECKOM MPAKTUKE;
chOopMHUPOBATH MPAKTUIESCKNE HABBIKH BBITTOJTHEHUS YCTHBIX, MMCHbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCIICHUH, PA3BUTh BEHIYUCIUTENBHYIO KYJIBTYPY;

OBJIaJIETh CUMBOJIMYECKUM SI3BIKOM anreOphl, BIpab0TaTh (hOpMabHO-0NIEPATUBHBIC
anreOpanyecKue yMeHUs U HAyYUThCSI IPUMEHATh UX K PEIICHUI0 MATEMaTHYECKUX U
HEMAaTEMAaTUYECKUX 3a/1a4;

M3YYUTh CBOMCTBA M TpadUKH dJIEMEHTAPHBIX QYHKIIUN, HAYYUTHCS UCIIOIH30BaATh
byHKIIMOHATBHO-TpaduecKue MpeCTaBICHUS ISl OMMMCAHUS U aHATTN3a PEaTbHBIX
3aBUCUMOCTEH;

Pa3BUTh MPOCTPAHCTBEHHBIE MPEJICTABICHUS U U300pa3UTEIbHBIE YMEHUS, OCBOUTH
OCHOBHBIE€ (PaKThl U METO/IbI IIITAHUMETPHUH, TIO3HAKOMUTHCS C TPOCTEUILINMU
MIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBaMHU;

MOJYYHTh MPECTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIBHOM MUPE U O
Pa3IUYHBIX CIOCO0aX UX U3YYEHHUS, 00 0COOCHHOCTAX BBIBOJIOB U MPOTHO30B, HOCSIIUX
BEPOSATHOCTHBIA XapakTep;



Pa3BUTh JOTUUECKOE MBIILICHUE U PeUb — YMEHHUSI JIOTHYECKU 00OOCHOBBIBATH CYXKICHUS,
MPOBOJUTH HECIOKHBIC CHCTEMATH3AIUH, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI,
WCIIOJIb30BaTh Pa3IUYHBIC SI3bIKM MaTeMAaTUKH (CIOBECHBIN, CUMBOJIMUECKU, rpaduuecKuii)
JUTSL WUTIOCTPAIUU, UHTEPIIPETAllMU, apTyMEHTAIIMU U JI0Ka3aTeIbCTBA;

chopMupoBaTh MpeACTaBICHUS 00 U3yUYaeMbIX MOHATUSIX U METOJIaX KaK BaXKHEUIIINX
CpeACTBAX MAaTEMATHUUYECKOTO MOJICTUPOBAHHUS PEaNIbHBIX MPOLIECCOB U SIBICHUM.

B kypce reometpuu 9 kiacca oOydaroniyuecs: yuyaTcs BBIMOJHATH ACHCTBUS HAJl
BEKTOPAMU KaK HaIMPaBJICHHBIMU OTPE3KAMHM, UTO BaXKHO JJIsl IPUMEHEHHUS BEKTOPOB B (PUBHKE;
3HAKOMSTCSI C UCIIOJIb30BAHUEM BEKTOPOB M METO/1a KOOPJMHAT MPHU PEIICHUU T€OMETPUIECKUX
3a/1a4; pa3BUBACTCSl YMEHUE 00YUYaIOIINXCS IPUMEHSITh TPUTOHOMETPUUYECKUI anmnapaT npu
pelIeHNH TeOMETPUUECKUX 3a/1a4; paCIIUPACTCS 3HAaHUE 00YyJarOIUXCs O MHOTOYTOJIbHUKAX;
paccMaTpUBaIOTCS TIOHITHUS JUTMHBI OKPY>KHOCTHU U TIOIIAAN Kpyra U GopMyIibl s UX
BBIYHCJICHUS; 3HAKOMSITCSI 00yUarOIIHecs: ¢ MOHITHEM JBUXKEHHS U €r0 CBOMCTBAMH, C
OCHOBHBIMH BHIaMH JIBHKCHHH, C B3AUMOOTHOILIEHUSIMH HAJIOXKECHHUH U JBMKCHUM; HaéTCs
OoJiee riry0oKoe MpeCTaBICHUE O CUCTEME aKCUOM TUTAHUMETPUHU U aKCUOMATHYECKOM
MeTo/e; 1a€TCsl HauajabHOE MPEACTaBICHUE TeJlaX U MOBEPXHOCTAX B MPOCTPAHCTRE;
3HAKOMSATCSI 00yJaromuecs: C OCHOBHBIMU (popMyriamMu JjIsl BEIYUCIICHUS TIOIIAICH;
MOBEPXHOCTEN U 0OHEMOB Tell.

CornacHo ¢enepanpbHOMy 0a3UCHOMY y4eOHOMY TUTaHY HA U3y4YEHHUE MaTEeMaTHUKH B 9
KJlacce oTBoauTCs He MeHee 170 yacoB 13 pacuera 5 4 B HEJENIO0, IIPU ATOM Pa3JIeJICHHE YacoB
Ha U3Y4YEHUE aNreOphl U TEOMETPHUH CIIeAYIOIIeE:

3 gaca B Hefemo anreopsl, utoro 102 vaca; 2 yaca B HEJEIIO TEOMETPUH, UTOTO 68
YacoB.

KonnuecTBo y4eOHBIX 4acoB:

B rog — 68 gacos (2 yaca B Hezento, BCero 68 yacoB)

B tom uucne:

KoHTponbHBIX paboT - 5

®opMBI MPOMEKYTOUHON U UTOTOBOM aTTECTAIlMN: KOHTPOJIbHBIE PaOOTHI, CAMOCTOSI TEIILHbBIE
paboTHI, TECTHI.

VYpoBeHb 00yueHus — 6a30BBIi.

OTanuuTeTbHBIE 0COOEHHOCTH paboueii MporpaMMBbl TI0 CPaBHEHHUIO ¢ IIPUMEPHOM

B nporpammy BHECEHBI H3MEHEHHS: YMEHBIIICHO WM YBEIUYCHO KOJTMYECTBO YAaCOB Ha
M3y4YeHHE HEKOTOPBIX TeM. CpaBHUTEIbHAS Ta0IWIIa MPHUBEICHA HUXKE.

KonunuectBo yacos B
Paznen MIPUMEPHOU
porpaMmme
BBoagHoe noBTopeHue 2
8 (11.11.74-78) UeThIpe 3ameuaTesbHbIE TOYKHU TPEYTOJIbHUKA. 6
Brnmcannas u onucanHasi OKpY>KHOCTH.
9,10. Bexkrtopsl. MeTo 1 KOOPAWHAT. 17
11. CooTHollIeHHS MEXIYy CTOPOHAMU U yTIIaMHU 14
TpeyroiabHuka. CKajasipHOe IPOU3BEJICHHE BEKTOPOB.
12. JIninHa OKpY>KHOCTH U IUIOIIAIb KpyTa. 11
13. JIBmxeHwMs. 9
14. OG0 akcuoMax reoMeTpHH. 2
15. TloBTOpEeHue 7




Buecenue naHHBIX U3BMEHEHUH MTO3BOJIUT OXBATUTh BECh M3y4aeMbIil MaTepuai mo
porpaMmMe, MOBBICUTh YPOBEHb OOYUEHHOCTH yUalllUXCs MO MPEeAMETY, a Takxke 0osee
3 PEKTUBHO OCYIIECTBUTH UHAUBUAYATbHBINA MOIX0]] K 00 y4aronuMcs.

Cpok peanuzanuu padoueid yueOHOM NporpaMMbl — OJIUH YYEOHBIH TOI.

B nanHoMm kiacce BeayluMu METOJIaMHu OOYUEeHUS IPEMETY SIBJISIOTCS:
O0OBSICHUTETFHO-WILTFOCTPATUBHBIN U PENPONYKTUBHBIN, XOTS UCOJb3YETCS U YACTUYHO-
MOUCKOBBIN. Ha ypokax UCIOIB3YIOTCS SJIEMEHTHI CIAEAYIONIUX TEXHOJIOTHI: JIMYHOCTHO
opueHtrpoBanHoe oOyuenue, NKT.

OCHOBHOE COJIEPKAHUE
BBoaHoe moBTOpeHue (2 yaca)
I'naBa 8 (m.m. 74-78) Yerbipe 3amedaTesibHbIC TOUYKH TPeyroJbHUKA. Bniucannas u
ONMCAHHASA OKPY:KHOCTH (6)
I'naBa 9,10. BexkrTopnl. MeToa koopauHart. (17 yacoB)
[Tonsitue BekTopa. PaBeHCTBO BekTOpOB. Cl10’KEHUE U BEIYMTAHUE BEKTOPOB. Y MHOXKCHHUE
BEKTOpa Ha uncio. PaszoxeHre BEKTOpa Mo JABYM HEKOJUTMHEAPHBIM BekTopaM. KoopinHaThl
BekTopa. [IpocTeiimue 3a1a4n B KOOpAMHATAX. Y PaBHEHUS OKPYKHOCTHU U MPSMOM.
[IpuMeHeHUe BEKTOPOB M KOOPJMHAT MPHU PEUICHUU 3a7a4.

Lenb: HayuynTh 00yYaIOUIUXCSl BBIMOJIHATH ASHCTBUS HAJl BEKTOPaAMHU Kak
HaAIPABJICHHBIMU OTPE3KaMU, YTO BaXKHO JJIsi IPUMEHEHUSI BEKTOPOB B (DM3HKE; TO3HAKOMUTD C
UCIIOJIb30BAaHUEM BEKTOPOB M METOJ[a KOOPIMHAT MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

BexTop onpenensieTcs Kak HampaBJIeHHBINA OTPE30K U IEUCTBUS HAJl BEKTOPAMU BBOJSATCSA
TaK, KaK 3TO MPUHATO B PU3UKE, T. €. KaK ICUCTBUA C HalpaBJIeHHBIMH OoTpe3kamu. OCHOBHOE
BHUMaHUE JJOJDKHO OBIThH yJIEJIEHO BHIPAOOTKE YMEHUM BBITIOJIHATH ONEpaIluy HaJ BEKTOpAMHU
(cximampIBaTh BEKTOPHI MO MIpaBUiIaM TPEYTroJbHUKA U MMapajuieiorpaMMa, CTPOUTH BEKTOP,
PaBHBIN Pa3HOCTU JIBYX JIAaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIN IPOU3BEACHUIO JaHHOTO
BEKTOpA Ha JIAHHOE YHUCJIO):

Ha npumepax noka3piBaeTcs, Kak BEKTOPBI MOT'YT MIPUMEHSTHCS K PELICHUIO
reoMeTpHIecKuX 3a1ad. JleMoncTpupyercs 3h(PpeKTUBHOCTh TpUMEHEHUs GOPMYJT TS
KOOPAMHAT CEPEANHBI OTPE3KA, PACCTOSHUS MEXAY JBYMS TOUKAMH, YPABHEHUN OKPYKHOCTH U
MPsIMOM B KOHKPETHBIX T€OMETPUUECKUX 3a/1a4ax, TEM CaMbIM JJa€TCs MPEJICTaBICHUE 00
W3YYEHUHN TE€OMETPHIECCKUX (PUTYDP C IOMOIIHIO METOIOB alITreOphl.

I'maBa 11. CooTHomEeHHUS MeIy CTOPOHAMM U YIJIaMM TpeyroibHuka. CkajJspHoe
npoun3Be/ieHNe BeKTOPOB. (14 yacos)

CuHyc, KOCUHYC W TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PellieHre TpeyroibHUKOB.
CkansipHoe npou3BeICHHE BEKTOPOB U €ro MPUMEHEHHUE B TEOMETPUUYECKUX 3a]jayax.

Lenb: pa3BuTh yMEHHE O0YyYAIOLIUXCS IPUMEHSATh TPUTOHOMETPUYECKUN anmnapaT npu
pELIEHNY FTeOMETPUUECKUX 3a/1au.

Cunyc u kocunyc ato6oro yria ot 0° 1o 180° BBOAATCS ¢ MOMOIIBIO €TMHUYHOU
MOJIYOKPYHOCTH, JOKa3bIBAIOTCSI TEOPEMbI CHHYCOB U KOCUHYCOB M BBIBOJUTCS €I OJHA
dbopmyna MIoaau TpeyroJbHUKH (IT0JOBUHA MPOU3BEACHUS JIByX CTOPOH HA CUHYC yIJia
MEXKly HUMH). DTOT ammapaTt NPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe Ipou3BeICHUE BEKTOPOB BBOJUTCS KaK B (pu3nke (IpOU3BEICHUE IS
BEKTOPOB Ha KOCUHYC yTria MEXJy HUMHU). PaccmMaTpuBaroTCcsi CBOMCTBA CKAISIPHOTO
MIPOU3BEICHUS U €r0 MPUMEHEHUE MPU PEIICHUN FTEOMETPUUECKUX 3a/1au.



OCHOBHOE BHUMAHHUE CIIEIYET yICIUTh BRIPAOOTKE MPOYHBIX HABBIKOB B TPUMEHEHUU

TPUTOHOMETPUUECKOIO aIapara Npu PEIICHUU T€OMETPUUECKUX 3aay.

I'maBa 12. /IninHa oKpyKHOCTH U I10maabL Kpyra. (11 yacon)

[TpaBunbHbIE MHOTOYTONBHUKHA. OKPYXKHOCTH, OMMCAHHASL OKOJIO IMTPABUIBLHOIO
MHOTOYTOJIbHMKA U BIMCaHHAas B HEro. [locTpoeHune npaBuiabHBIX MHOTOYTOJIBHUKOB. J[TnHa
OKpYXHOCTH. ITnomans kpyra.

[enb: pacuiipuTh 3HaHUE 00YUYAIOIIUXCS O MHOTOYTOIBHUKAX; PACCMOTPETH MOHITHUS
JUTMHBI OKPYXKHOCTH U TUIOIIAN Kpyra U POPMYIIbI 1JIs1 UX BEIYUCIICHUS.

B nHavane TeMbl 1aeTcs ONpeiesiCeHUE MPaBUIBHOTO MHOTOYTOJIbHHKA, U
paccMaTpUBarOTCsl TEOPEMbI 00 OKPYKHOCTSX, OITMCAHHON OKOJIO MPaBUILHOTO
MHOTOYTOJIbHUKA ¥ BIMCAHHOU B HETO. C MOMOIIBIO OMUCAHHOW OKPY>KHOCTH PEIIAIOTCA
3a7a4u O TOCTPOEHUH MPABUWIBHOTO IIECTUYTOJbHUKA U MTPABWILHOTO 2J1-yTOJIbHUKA, €CIIA 1aH
PaBUJIbHBIN JI-yTOJIbHUK.

DopmyJibl, BRIpAXKAIOIINE CTOPOHY NPABUIBHOTO MHOTOYTOJIbHUKA U PAJINYC BIUCAHHON
B HETO OKPY>KHOCTH YE€PE3 PaJINyC OMUCAHHON OKPY>KHOCTH, UCTIOJIB3YIOTCS TIPU BBIBOJIE
dbopMys JTMHBI OKPYXKHOCTH U TIIONIAAN Kpyra. BeIBOI onupaeTcss HAa MHTYUTUBHOE TIPECTaB-
JIEHHWE O TIpeere: IPYU HEOTPAHUUYEHHOM YBEIMYEHUH YHUCJIa CTOPOH MPaBUILHOTO
MHOT'OYTOJIbHUKA, BIIUCAHHOT'O B OKPY>KHOCTh, €0 IEPUMETP CTPEMHUTCS K JUIMHE ITON
OKPYKHOCTH, a TUIOIIA/Ib — K IJIONIAJA KPYyra, OrpaHUYEHHOT O OKPY>KHOCTBIO.

I'nasa 13. /IBu:xeHusi. (9 yacos)
Otobpaxxkenne iockocTH Ha ceds. [Touarue nBuxenus. OceBas v [ICHTPAJIbHAS CHMMETPUH.
[Tapannenehsiil iepenoc. [loBopot. Hamoxenust u 1BUKEHUS.

Lenb: mMO3HAKOMUTH 00YYAIOLTUXCS C TIOHATHEM JIBH)KEHUS M €TO CBOMCTBAMU, C
OCHOBHBIMH BHUJIAMH JBUKEHUM, C B3AUMOOTHOIIEHUSMH HAJIOKEHHUI U JIBUKECHUN.

JIBuKeHUe TUIOCKOCTH BBOJUTCS] KaK OTOOpa)KeHUE TIIOCKOCTH Ha ce0si, COXpaHsItoIiee
paccTosiHie Mexay ToukaMiu. [Ipu paccMOTpeHU BUIOB JBU)KEHUU OCHOBHOE BHUMAaHUE
yIIeTsIeTCsl MOCTPOSHUIO0 00Pa30B TOUYEK, MPSMBIX, OTPE3KOB, TPEYTOJILHUKOB IIPH OCEBOM U
IIEHTPATbHON CUMMETPHUSIX, TapAIIEIbHOM MepeHoce, moBopore. Ha addhexTHbIx mpuMepax
MOKa3bIBAETCA MPUMEHEHUE JBUKEHHU I TIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

[loHsiTHE HAJIOXKEHUS OTHOCUTCS B JAHHOM KYypC€ K YHCJIy OCHOBHBIX NOHATUMN. [loka3bpiBaeTcs,
YTO MOHATHUS HAJOXKEHUS U JBUKCHUS SBISIOTCS SKBUBAJIICHTHBIMU: JTI000€ HAJIOKEHHE
SBIIAETCS IBI)KEHUEM TTIOCKOCTH M 00paTtHO. M3ydyeHue 1oka3aTesibcTBa HE SIBISIETCS
00s13aTENBHBIM, OJTHAKO CIIEAYET PACCMOTPETH CBSA3h MOHITHI HAJIOKEHUS U JBUKCHUS.

006 akcuomax reomeTpuu. (2 yaca)

becena 00 akcmomMax reoMeTpuu.

Lens: nath Oosiee rryOOKOE MPECTaBICHUE O CUCTEME aKCUOM TUIAHUMETPUU U
AKCMOMAaTHYECKOM METOJE.

B nanHoili TeMe paccka3bpIBa€TCs O Pa3IUYHbIX CUCTEMAaX aKCUOM F€OMETPHUH, B
YaCTHOCTHU O Pa3IMYHBIX CITOCO0AX BBEJCHUS MOHSATHUSI PAaBEHCTBA (UTYD.

IToBTOpenue. Pemenune 3aga4. (74acoB)

Iens: [ToBTOpEeHME, 00001IIEHNE U CUCTEMaTU3alls 3HAaHUW, YMEHUN U HABBIKOB 3a KypC
reomeTpun 9 knacca. [loaroroka k ['1A.

TpeOoBanus K ypOoBHIO MOJTOTOBKH OOy4Jaromuxcsi B 9 kiacce

B xozxe npenonaBanus reometrpuu B 9 kiacce, paboThl HaJ GOPMUPOBAHUEM Y OO yHAIOIIUXCS
MEPEUYNCIICHHBIX B IPOTpaMMe 3HAHUM B YMEHUH CJIeayeT oOpamiath BHUMaHUE Ha TO, YTOOBI
OHM OBJIAJICBAIM YMEHUSMH O0LIey4eOHOr0 XapaKkTepa, pa3HO0O0pa3HbIMU CIIocoOaMu
NEeATeNbHOCTH, TPUOOpPETANIN OMBIT:



TUTAHUPOBAHUSA U OCYIIECTBICHUS alTOPUTMHUUECKON 1€ATEIHbHOCTH, BHITTOTHEHUS
3aJJaHHBIX U KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

peleHus: pa3HOo0Opa3HBIX KJIACCOB 3a/1a4 U3 Pa3UYHBIX Pa3esioB Kypca, B TOM YHCTIe
3aja4, TPeOYIOINX MMOUCKA MTyTH U CIIOCOOOB PEIICHUS;

HCCIIEIOBATEIBCKOM IeATETbHOCTH, PA3BUTHUS UCH, IPOBEICHUS IKCIICPUMEHTOB,
0000111eHHs], TOCTAHOBKHU U (hOPMYITUPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOTO, TPAMOTHOTO M3JI0’KEHHUSI CBOMX MBICIIEH B YCTHOW M MUCHbMEHHOH peyH,
WCTIONIb30BaHUS PA3INYHBIX SI3BIKOB MATEMATHKH (CIIOBECHOTO, CHMBOJIMYECKOTO,
rpaduyueckoro), CBOOOJHOTO MEPEX01A C OAHOTO SI3bIKA HA APYTOM AJI UIUTFOCTPALIUH,
WHTEPIPETali, ApTyMEHTAIIUU U IOKA3aTeIbCTBA;

MPOBECHHUSI IOKA3aTEIbHBIX PACCYKACHUN, apTyMEHTAIINH, BBIABUIKCHHS TUTIOTE3 U UX
00OCHOBAHHS;

MOWCKA, CUCTEMATHU3AINH, aHAIN3a U KIIaCCU(PUKAIIUU HHPOPMAIIIH, UCITOJIb30BaHUS
pa3Hoo0pa3HBIX NH()OPMAIIMOHHBIX HCTOYHHUKOB, BKII0UYasl y4eOHYIO U CIIPABOYHYIO
JIUTEpaTypy, COBpeMEHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTHH.

B pe3yabTaTte n3yueHus Kypca reoMmeTpuu 9 kiacca od0yqaronuecsi J10JKHbI:

3HATHL/MIOHUMATh

" CYIIECTBO MOHATHUS MATEMATHYECKOT O JOKA3aTEIbCTBA; IPUMEPHI I0KA3aTEIIbCTB;

" CYIIECTBO MOHATHUS AJITOPUTMA; IPUMEPHI aJITOPUTMOB;

"  KaK UCTOJB3YIOTCS MaTeMaTuueckue (OpMYyJibl, ypaBHEHUSI U1 HEPABEHCTBA; TPUMEPHI UX
NPUMEHEHUS JJIs1 PEUICHUS] MAaTEMAaTUUYECKUX U TPAKTUYECKUX 3a/1a4;

"  KaK MaTeMaTHYECKH Olpe/ielieHHble (DYHKIIMA MOTYT OIUCHIBATh pEeaJIbHBIC
3aBUCUMOCTHU; TPUBOJIUTH TPUMEPHI TAKOT'O OTTUCAHUS;

"  KaK MOTPEOHOCTH MPAKTUKHU MPUBEIIN MaTEMaTHYECKYI0 HAYKy K HEOOXOIMMOCTH
paciMpeHus MOHSATHS YUCIIa;

" BEPOSTHOCTHBIM XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPY’KAIOIIETO MUPA; TPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BHIBO/IOB;

"  KaKUM 0Opa3oM reoMeTpHs BOZHHUKIIA U3 MIPAKTHUUECKHUX 3a/1au 3eMJIEMEPHs; MPUMEPhI
rCOMETPUYECKUX OOBEKTOB 1 YTBEPKIASHUM O HUX, BAYKHBIX JIJIs PAKTUKH;

" CMBICJ UACAIU3AINH, TO3BOJISAIONICH PEIATh 3aJ]a4l peaJIbHON JEUCTBUTEIBHOCTH
MaTeMaTUYECKUMHU METOIaMH, MMPUMEPHI OIMOOK, BO3HUKAIOIIUX MIPU HJICTHU3AlI1H;

yMeTh

"  [I0JIB30BATHCS A3BIKOM I'€OMETPUH JJISI ONMCAHUS MPEAMETOB OKPYKAIOIIETO MUPA;

"  pacIio3HaBaTh reOMETPUYCCKHE (GUTYPHI, pa3IudaTh UX B3aMMHOE PACIIOIO0KCHHUE;

"  p300pakaTh reOMETPUICCKHUE (PUTYPHI; BBITIOIHATH YEPTEHKH 110 YCIOBUIO 33]1a4;
OCYIIECTBIIATH IPeoOpa3oBaHus GUTyp;

" pacmo3HaBaTh HA YEPTEkKaAX, MOJIEIIAX U B OKpYKaroliei 00CTaHOBKE OCHOBHBIC
MPOCTPAHCTBEHHBIC Teja, H300pakaTh UX;

" B POCTEHUIIHX CIy4asiX CTPOUTh CEUCHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEIT,

" TPOBOJMTH ONEpPALMU HAJ BEKTOPAMU, BEIYUCIISIT JUIMHY U KOOPJAUHATHI BEKTOPA, YTOJI
MEXy BEKTOPAMU;

" BBIYHMCIATH 3HAUYCHUS T€OMETPUYECKUX BEJTUYUH (JIJIUH, YTJI0B, IJIOaei, 00beMOB), B
TOM unciie: 1s yrioB ot 0 1o 180° onpenenaTs 3HaueHUs TPUTOHOMETPUUYECKUX
GyHKIMN MO 3aJJaHHBIM 3HAYEHUSIM YTJIOB; HAXOAWUTh 3HAYCHUS TPUTOHOMETPHUICCKUX
(GYHKIMNA MO 3HAYCHHUIO OJTHOM M3 HUX, HAXOJAUTh CTOPOHBI, YIJIbI U TIIOIIAIN
TPEYTrOJbHUKOB, JUIMHBI JIOMAHBIX, IyT OKPYKHOCTH, IUIOMIAAEH OCHOBHBIX
reoMeTpuueckux Guryp v Guryp, COCTaBICHHBIX U3 HUX;



" pelath FreOMETPUUYECKUE 3a/1a4H, ONUPAsCh HA U3YUEHHbIE CBOMCTBA QUTYD U
OTHOIICHUI MEX]ly HUMU, IPUMEHSISI JOMOJIHUTEbHbIE TOCTPOCHHUSI, AIreOpanyecKul u
TPUTOHOMETPHUYECKUH aIlapar, ueu CHMMETPUU;

" [POBOAUTH AOKA3AaTEIbHBIE PACCYKACHUS IPU PEIICHUH 3a/1a4, UCIIOIb3Ys N3BECTHBIC
TEOpPEMBbI, OOHAPYX UBas BO3MOKHOCTH JJI UX UCIIOJIb30BaHUS;

" pemaTk NPOCTEUIINE IIAHUMETPUUYECKHUE 3a1a4H B IPOCTPAHCTBE;

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS 1 YMEHHUS B MPAKTUYECKOU JeATEIBHOCTH U

ITOBCETHEBHOM KU3HHU IS :

" ONUCAaHWs PEAIbHBIX CUTYyalllld HA SI3bIKE T€OMETPUU;

"  PAcyeToB, BKIIOUYAIOIINUX IPOCTEHIINE TPUTOHOMETPUYECKHE (DOPMYIIBI;

" peuieHus reOMETPUYECKHX 3aa4 C UCII0JIb30BAHUEM TPUTOHOMETPUH

" peuieHus NPaKTUYECKHUX 3a/1a4, CBA3AHHBIX C HAXO0XKICHUEM T€OMETPUYECKNX BETUYNH
(McToaB3ys MPU HEOOXOIUMOCTH CIPABOYHUKHN U TEXHUYECKUE CPEICTBA);

" [OCTPOEHUH T€OMETPUUYECKUMU HHCTPYMEHTAMH (JIMHEIKa, YyrOJIbHUK, IIUPKYJIb,

TPAHCTIOPTUD).



TemaTnuyeckoe H MOypPoO4YHOE IJIAHUPOBAHME 110 MaTeMaTHKe (reoMeTpuu) B 9 Kilacce

(2 4 B Hef1e110, Beero 68 u; yueouuku: 1. Atanacsia — 7-9 k).

Ne Tema ypoka Koa- ara O6opynoBanue OtmeTka
ypoka BO IPOBEICHUS O BBIMIOJTHEHU U
4acoB
1 IToBTrOpenue. YetsipexyronpHuk. Ilnomans. 1 1,
riasblV, VI
2 [ToBTopenue. [lono6HbIE TpeyronbHUKU. OKPYKHOCTB. 1 1,rnaBbl
VILVII

BEKTOPBI 8

3 IloHsiTHE BEKTOpa 1 1, n.76

4 PaBencTBO BekTOpOB. OTKIIaAbIBAHNE BEKTOPA OT JaHHOM 1 1, n.77, n. 78
TOYKH.

5 CymMmMma JIByX BEKTOPOB. 3aKOHBI CII0KEHHUS BEKTOPOB. 1 1, n.79, n. 80
[TpaBuio napamiensorpamma.

6 CyMMa HECKOJIbKMX BEKTOPOB. BhIYuTaHNE BEKTOPOB. 1 1, n.81, m. 82

7 Ciio’)keHue 1 BIUUTaHUE BEKTOPOB. PelieHue 3agau 1 1, m.om. 79-82

8 ITpounsBeieHnEe BEKTOpA HA YKUCIIO 1 1, m. 83

9 IIprMeHeHne BEKTOPOB K PEHICHUIO 3a7a4 1 1. n.84

10 Cpennsig IMHUS Tpaneuu 1 I, m. 85
METOJ KOOPJMHAT 10

11 Pa3nosxenne BekTopa 1o ABYM JaHHBIM HEKOJUIMHEApHbIM | 1 1, m.86
BEKTOpaM

12 Koopaunatel BekTOpa 1 1, n.87

13 Kontponbnas padota Nel «Bekropsl. Koopaunatet 1
BEKTOPA»

14 CBs13b MEX Iy KOOpJMHATaMH BEKTOpa U KoopAauHaTtamu ero | 1 1, n.88
HaJyaJia ¥ KOHIIa

15 [Ipocreiimme 3agaum B KOOpIMHATAX 1 1, n.89

16 YpaBHeHME JIMHUU Ha MIJIOCKOCTU. Y PaBHEHUE OKPYKHOCTH. | 1 1, m.90-91




17 YpaBHEeHHE NPSIMOM 1 1, m.92

18 Hcnonp3oBanue ypaBHEHHI OKPYKHOCTH U MPSIMOU IPH 1 1, m.90-92
pEIICHUH 3a7a4

19 Pemenue 3a1ay Ha METOJ KOOPJMHAT 1 1, 1.86-89

20 Pemienre 3a1ay Ha ypaBHEHUE NPSIMOU U OKPYKHOCTHU 1 1, 1.90-92
CooTHOILIEHUSI MEKY CTOPOHAMH U yTJIaMHU 13
TpeyroyibHUKa. CKaJIIpHOE NPOU3BEICHHE BEKTOPOB.

21 CuHyc, KOCUHYC W TAHT€HC yIJa. 1 1, m.93

22 OCHOBHOE TPUTOHOMETPHUECKOE TOK1ECTBO. DOpMyIIbI 1 1, .94
MPUBEACHUS

23 @opMyJIbl 1J1 BBIYKCIECHUSI KOOPJAUHAT TOYKH 1 1, m.95

24 Teopema o miomaau TpeyrojapHuKa. Teopema CHHYCOB 1 1, 1.96, .97

25 Teopema KOCHHYCOB 1 1, m.98

26 Pemienue TpeyrojibHUKOB 1 1, 1.99

27 N3meputenpHbie pabOThl HA MECTHOCTH 1 1, n.100

28 VYron mexay Bekropamu. CKaasipHOE MPOU3BEICHUE 1 1, n.101, m.102
BEKTOPOB

29 CxkansgpHoe npousBeaeHue B koopauHaTax. CBoiicTBa 1 1, n.103, n.104
CKaJIIPHOTO MPOM3BEICHNSI BEKTOPOB

30 [IpuMeHeHNE CKAISIPHOTO MPOU3BEICHHUSI BEKTOPOB K 1 1, m.101-104
PEIICHHIO 3a]1a4.

31 3a1aun Ha PeIICHHE TPEYTOJbHUKOB 1 1, m1.96-99

32 ITpruMeHeHne MeTo/1a KOOPAMHAT K PEIICHUIO 3a71a4 1 1, .. 88-89

33 KontponbHas padota Ne2 «Mertoa KoopuHAT. 1 1, m.93-104
CooTHOLIEHUS MEXAY CTOPOHAMU U yriaMu
TPEYTrOJbHUKA»
JUIMHA OKPYXKHOCTU U TUIOIIAJIb KPYT'A 12

34 [IpaBusibHBIN MHOTOYTOJIBHUK. OKPYKHOCTh, OITUCAHHAS 1 1,m.105-106
OKOJIO MPaBWJIBHOI'O MHOT'OYTOJIbHUKA

35 OKpyXHOCTb, BIMCaHHAs B IPABUJIBHBII MHOTOYTOJIbHUK 1 1,n.107

36 @opmyJIbl I BBIYUCIEHHUS TUIOIIAAN TPABUIIBHOTO 1 1,m.108

MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U paJInyca BIIUCAHHOU




OKPYKHOCTH

37 IlocTpoeHune npaBUIBHBIX MHOTOYT'OJIBHUKOB 1 1,m.109

38 Jl1Ha OKpY>KHOCTH 1 1,m.110

39 [Tnomanp kpyra 1 1,m111

40 [Tnomanb KpyroBoro cekropa 1 1,m.112

41 [Ipumenenue GopMys AJMHBI OKPY>KHOCTHU U TJIOIIATN 1 1,m.110-112
Kpyra npH peiieHuu 3a1a4y

42 Pemenue 3anay Ha npuMenenue popmyn 3aBucumoctu R u | 1 1,m.108
I OT CTOPOHBI MPABWJILHOTO MHOTOYTOJIbHUKA

43 3aauu Ha GOPMYIY JJIMHBI OKPYKHOCTH 1 1,n.110

44 3amaun Ha GOPMYJIBI TUIOIAAU KPyTa U TUIOIATN 1 1,m111-112
KPYTrOBOTO CEKTOPA

45 Kontponbnas pabota Ne3 «JlnrHa OKpYKHOCTH | muiomanas | 1 1,m.105-112
Kpyra»
JABOKEHUA 9

46 OTobpakeHne TNIOCKOCTH Ha ce0s 1 1, m113

47 [Tousatue nBMxeHUA 1 1,m.114

48 Pemrenune 3amay Ha MOHATHE OBUKECHUSA 1 1,m113-114

49 [TapamienbHbBIN MEPEHOC 1 1, m116

50 IToBopoT 1 1, m117

ol Penienue 3a1a4 Ha napajuiesibHbIN IEPEHOC U TIOBOPOT 1 1, n.116-117

52 3a/1ayu Ha TOCTPOCHUE CUMMETPUYHBIX (DUTYD 1 1, m113

53 3a/aun Ha IOCTPOCHHE (PUTYP C MOMOIIBIO TTapayyienbHoro | 1 1, m.116-117
IIepeHoca v MOBOpPOTa

o4 KontponbHas pabota Ned «JIBUKEHHS» 1 1, m.113-117
AKCUOMBI IUIAHUMETPUU 2

55 OO0 akcuoMax IIAHUMETPUH 1 1,

puJIoK. 1
56 Hexoropsie cBeneHus 0 pa3BUTHU T€OMETPUA 1 1,
MPUJIOK. 3

[TosTOpEHuUE. 12

o/ ITosropenue. [Ipu3Haku paBeHCTBA TPEYTOJIBLHUKOB 1 1,




I'naBa 2

58 [ToBTopenue. [Ipu3Haku nogo0Us TPEYTOIBHUKOB 1,

I'maBa 7
59 [loBTopenue. Bunbl Tpeyronsaukos. [Inomans 1,

TpeyroiabHuka. Teopema I[Tudaropa I'nasa 2,4

60 [ToBTOpeHue. YeTbIpEXYTONbHUKH. 1,

I'maBa5
61 [ToBTOpeHue. YeThIpEXYTrONbHUKH. 1,

I'maBaS
62 [ToBTopenue. [IpaBuIbHBIE MHOTOYTOJIBHUKH 1,

I'naga 12
63 [ToBTOpenue. OKPyKHOCTH 1,

I'naBa 8,12
64 [ToBTOpenue. Yribl 1,

I'maBa 1,3,8
65 IToBTOpenue. BekTopsl 1,

['1aBa 9
66 [ToBTOpenue. Metoa KooparHAT 1,

['1aBa 10
67 IToBTOpenue. Metoa KooparHAT 1,

['1aBa 10
68 IToBropenue. COOTHOIIEHUSI MEXKTY CTOPOHAMU U yriaMu 1,

TPEYroJbHUKA I'naBa 4,11




Kpurtepuu 1 HOpMbI OLIEHKH 3HAHUM, YMEHHUI 1 HABBIKOB O0YYaOIIUXCA 110 MAaTEMATUKE.

1. OueHka NMCbMEHHBIX KOHTPOJIBHBIX pa00OT 00yUYaIOIIUXCS [0 MaTEMaTHKE.

OTBeT OIIEHUBAETCI OTMETKOH «5)», €CIU:

D

CER)

>

L)

7/
0’0

paboTa BBIIIOJIHEHA ITOJIHOCTBIO;

B JIOTUYECKUX PACCYKJICHUAX U 00OCHOBAaHUU PEILICHUS HET MPOOEIOB U OIINOOK;
B PEILIEHUH HET MaTEMaTUYECKUX OIIMOOK (BO3MOXkHA OJTHA HETOYHOCTh, OIHCKa,
KOTOpasi He SIBJISETCA CIEACTBUEM HE3HAHUS WIIM HETIOHUMAHUS y4eOHOTO
MaTepuana).

OtMmeTKka «4» CTaBUTCS B CIEAYIOLUIUX CIIy4asX:

paboTa BBIMOJHEHA MOJTHOCTHIO, HO 00OCHOBAHUSI 11ar0B PEIICHUS HEIOCTATOYHBI
(eciu yMeHHE 00OCHOBBIBATh PACCYKICHUS HE SBJISUIOCH CTICIIUATIBHBIM 00 BEKTOM
IPOBEPKH);

JOMYIIEHBI OJIHA OIIUOKA WM €CTh ABa — TPU HEJ0UETa B BBIKJIAKAaX, PUCYHKAX,
yepTekax uiu rpadukax (€ciy 3TU BUJBI pa0OT HE SBISUIUCH CIICIIUATBHBIM
00BEKTOM MTPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIH:

JOMYIIEHO 00Jiee OTHOM OMMOKHU MUK 00Jiee IBYX — TPEX HEJ0UYETOB B BHIKJIAJIKAX,
yepTekax uim rpadukax, Ho 00yJarIuiics 001aaaeT 00s3aTeIbHBIMU YMEHUSIMHU
10 IIPOBEPSEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

JOTYIIEHBI CYIIECTBEHHBIC OITMOKH, ITOKA3aBIIIKeE, YTO 00yJaroImuiics He 00iaiaeT
00s13aTeIbHBIMA YMEHHSMU T10 JJAHHOW TeME B TIOJIHOW Mepe.
OtMmeTka «1» cTaBUTCS, €CIIH:

paboTa mokasajia IMmojHOe OTCYTCTBUE y 00ydJaronierocs 00s13aTeIbHbIX 3HAHUN U
YMEHHUU 10 MPOBEPSAEMON TeMe WIIM 3HAYUTEIIbHAS 9YacTh PAa0OTHI BHIIIOJIHCHA HE
CaMOCTOSITEITHHO.

Yyutenb MOKET OBBICUTh OTMETKY 3a OPUTHHAIBHBIN OTBET Ha BOIIPOC WIIH
OpHUTHHAJILHOE peIIeHNE 3aa9H, KOTOPhIE CBUICTEILCTBYIOT O BBICOKOM MaTeMaTHYECKOM
Pa3BUTHH 00YYAOIIETOCS; 3a pelieHrne 0oyee CI0KHOMN 3a/1aud WM OTBET Ha 00JIee CIIOKHBIN
BOIIPOC, MPEIJIOKEHHBIE 00yJaromeMycsl TOOTHUTEILHO TTOCIIE BBITTOJIHEHUS UM KaKUX-TTH00
OPYTUX 3aJaHHM.

2.0HGHKa YCTHBIX OTBCTOB O6yan0HIHXCH 10 MaTCMaTHuKEC

OTBeT OLIEHUBAETCS OTMETKOM «5», €CJIM YUCHHUK:

J/
0’0

J J J
0’0 0’0 0’0

J/
0’0

TIOJTHO PAaCKPBUI COfIepKaHne MaTeprasia B 00bemMe, IPelyCMOTPEHHOM MPOTPaMMO
U Y4COHUKOM;

M3JIOKIIT MaTEPHal TPAMOTHBIM SI3BIKOM, TOYHO MCTIONB3YysS MATEMATHIECKYIO
TEPMHUHOJIOTHUIO ¥ CHMBOJIMKY, B ONIPEICTICHHON JIOTUYECKOHN TIOCIIEI0OBATEIIHHOCTH;
MIPaBUIIHLHO BBITIOTHWI PUCYHKH, YEPTEKH, TpaduKh, COMYyTCTBYIONINAE OTBETY;
MOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU TTPUMEPAMH, TIPUMEHSTH
€€ B HOBOW CHUTYaITUW TIPH BBHITOTHECHUH MPAKTHYECKOTO 33 JaHUS;
MPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUU PaHEe U3YUCHHBIX COMYTCTBYIOIINX TEM,



c(OpPMHUPOBAHHOCTh M YCTOMYHMBOCTH UCIIOJIB3YEMBIX ITPH OTBETE YMEHUHN U
HAaBBIKOB;

¢ OTBEYaJl CaMOCTOSITENIFHO, 0€3 HAaBOASIINX BOIIPOCOB YUHTEIIS;

\/

%* BO3MOJKHEBI OqHA — AB€ HETOYHOCTH IIPH OCBCHICHUEC BTOPOCTCIICHHBIX BOIIPOCOB HUIIH
B BBIKJIaJIKaX, KOTOPBIC YYCHHUK JICTKO UCIIPABUJI ITOCJIC 3aMCUYAaHUS YIUTCIIA.

OTBeT OLICHUBAETCS OTMETKOM «4», €CIM YJIOBIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY
«5», HO TIPX 3TOM UMEET OJWH U3 HEAOCTATKOB:

¢ B M3JIOKCHUU JOMYIIEHB HEOObIIIHE MPOOEITbI, HE NCKAa3UBIIEe MAaTEMAaTHYECKOE
COJIEp/KaHUE OTBETA;

¢ JOMYIICHBI OJUH — J[BA HEI0YeTa IPU OCBEIICHUH OCHOBHOTO CO/ICPKaHUS OTBETA,
UCIIPABJICHHBIE MTOCJIE 3aMEYAHUS YUUTEIS;

¢ JOMYIICHBI OITMOKa 1Ty Ooiee IBYX HEJOUYETOB TPH OCBEIEHUH BTOPOCTEIIEHHBIX
BOMNPOCOB WJIM B BBIKJIAJIKaX, JETKO UCIPaBICHHbIC MTOCIIE 3aMEYaHUs YUUTENS.

OtMmeTka «3» CTaBUTCS B CICAYOmUX Ciydadax:

%* HCIIOJIHO PAaCKPBITO COACPKAHHUC MaTCpuaia (CO}Iep)KaHI/Ie HN3JI0KCHO @parMeHTapHo,

HE BCEerJia MOCJeA0BaTEIbHO), HO TTOKa3aHo 0011iee MTOHMMaHUEe BOMpOca U
MPOJIEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIE JIJI1 YCBOCHUS MPOrPaMMHOTO
Martepuaia (onpeaeneHsl « TpeboBaHUSIMU K MATEMATUYECKOM IMOJITOTOBKE
00ydJaromuxcs» B HACTOAIIECH MporpaMMe 1Mo MaTeMaTHKe),

% MMEJHNCH 3aTPYAHEHUS WK JOMYIIECHBI OITUOKH B OMPEIeIEHUA MaTeMaTHIEeCKON
TEPMHUHOJIOTHUH, YEPTEKaX, BBIKIIAJIKAX, UCTIPABIECHHBIE MTOCJI€ HECKOJIBKUX
HABOJISIIIIUX BOIIPOCOB YUUTEIS;

** YYEHHUK HE CIPaBUWJICS C IPUMEHEHUEM TEOPHUU B HOBOW CUTYyaIlMU MPU BHITIOJIHEHUU
MPAKTUYECKOTO 3a/IaHUsI, HO BBITIOJHUII 3a/IaHUST 0053aTEIIBHOTO YPOBHSI CIIOKHOCTH
110 JJAaHHOM TEME;

% TIPU JOCTATOYHOM 3HAHMM TEOPETUUECKOTO MaTepHralia BhIsIBICHA HEJIOCTATOYHAS
c(hOopMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

L)

OT1MeTKa «2» CTaBUTCS B CIACAYIOMIMX CIydasix:

HE PacKphITO OCHOBHOE COJIep)KaHue yIeOHOr0 MaTepHaa;

0OHapyXEHO HE3HAHUE YICHUKOM OOJbIICH WK HanOoiee BaKHON YacTH y4eOHOTO
Marepuaa;

¢ JTOTMYIIEHBI OIMMOKHU B ONPECICHUH MTOHSATHH, PU UCIIOJI30BaHUN MaTeMaTHICCKON

TEPMUHOJIOTHH, B PUCYHKaX, YepTekKax WK rpadukax, B BEIKIAIKaX, KOTOPHIC HE

UCITPaBJICHBI TIOCJIC HECKOIBKIX HABOJISIIINX BOTIPOCOB YUUTEIIS.

R/ R/
0’0 0’0

>

OtMmeTka «1» cTaBUTCS, €CIIH:

¢ YYCHHK OOHApYKUJI TIOJTHOE HE3HAHUE M HEIIOHMMaHHUE N3y9aeMOro y4eOHOTO
MaTepuasa Wil HE CMOT OTBETUTh HU HA OJIMH U3 MOCTABJICHHBIX BOIIPOCOB I10
W3y4YEHHOMY MaTepuaiy.

O6mas kinaccupukanys oumooK.
[Ipu orieHke 3HaHMI, YMEHUI U HABBIKOB OOYYAIOIIUXCS CIEAYET YUUTHIBATh BCE OLIUOKHU
(rpyOble u HeTpyObI€) U HEJOUETHI.



3.1. I'pyObIMU CUMTAIOTCS OLUMOKU:

- HE3HaHHE OMNpeJIeNICHNUs] OCHOBHBIX MOHATH, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHUIM
TeOpHuH, He3HaHUE (HOPMYII, OOIIETPUHSATHIX CUMBOJIOB 0003HAYCHUM BEJIUYMH, €IUHUI] UX
U3MEPEHUS;

- HE3HaHWE HAMMEHOBAHUU €IMHUI] U3MEPEHUS;

- HEyMEHUE BBIJICTUTH B OTBETE IJIABHOE;

- HEyMEHHuE NMPUMEHSTh 3HAHUS, aJITOPUTMBI ISl PEIICHUS 3a/1a4;

- HEyMEHHe JieaaTh BEIBOJIBI U 0000IICHUS;

- HEyMEHHUE YUTaTh U CTPOUTH I'PAPUKH;

- HEyMEHHE MO0JIb30BaThCs MEPBOUCTOYHUKAMHU, YICOHUKOM U CIIPABOYHUKAMU;

- TOTeps KOPHSI WIM COXpaHEHHE MMOCTOPOHHET0 KOPHSI;

- orOpackiBaHue 0e3 0OBSICHEHUN OJHOTO U3 HUX;

- paBHO3HAYHbBIE UM OIIUOKH;

- BBIUMCIIUTENIHLHBIC ONTUOKH, €CJIM OHU HE SIBJISFOTCS] OTIMCKOM;

- JIOTUYECKHUE OIINOKHU.

3.2. K HerpyObIiM ommbkam ciaeayeT OTHECTH:

- HETOYHOCTH (POPMYITUPOBOK, ONPEICICHUH, TIOHITHIA, TCOPUH, BEI3BaHHAS HETIOJIHOTOM
0XBaTa OCHOBHBIX IIPH3HAKOB OIMPEACIIEMOr0 IMOHATHS UM 3aMECHOM OJTHOTO - ABYX W3 3THUX
NPU3HAKOB BTOPOCTCIICHHBIMU;

- HETOYHOCTH rpaduka;

- HEpAIMOHAJIBHBIN METOJ] PEIICHHUS 3a/1a4l WM HETOCTATOYHO MPOAYMAHHBIN IJIaH
oTBeTa (HapyllIeHHE JOTUKH, MOAMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH);
- HEpalMOHAIBHBIE METOBI PAOOTHI CO CIIPABOYHOM U APYTOM JIUTEPATypOH;

- HEYMEHHE peliaTh 3aJja4u, BHIITIOJIHATH 3aJaHusl B 0011IeM BH/IE.

3.3. HemouetaMu SIBIISIOTCS:

- HEpalMOHAJIbHBIE PUEMBI BEIYUCICHUN U MTpeoOpa30BaHuii;

- HEOPE)KHOE BBIMOJHEHHE 3aIUCEH, YepTexKen, cXeM, IpauKoB.



Cnucok auTepaTyphl:

1.

2.

3.

9.

®denepanbHblii KOMIIOHEHT TOCYAApPCTBEHHBIX 00pa30BaTEIbHbIX CTAHAAPTOB OCHOBHOIO
obmero oOpasoBanus (mpuka3z Munoopaayku ot 05.03.2004r. Ne 1089).

Bpemennsie TpeO0oBaHNS K MUHUMYMY COJIEp>KaHMsI OCHOBHOTO 00111er0 00pa3oBaHus
(yrBepxaensl npukazoMm MO P® ot 19.05.98 Ne 1236).

[IpumepHas nporpaMma 1o matemaTuke (nmucbMo JlemapraMeHnTa rocyaapCTBEHHOM
NOJIMTUKH B 00pa3oBanur MuHoOpHayku Poccun ot 07.07.2005r Ne 03-1263)
[Ipumepnas nporpamMma o611e00pa30BaTENbHBIX YUPEXKICHUN 110 reomeTpun 7—9
KJIacChl, K yueOHOMY KoMIUIeKCy 1ist 7-9 kinaccoB (aBTopsl JI. C. AtanacsH, B. ©.
byry3os, C. B. Kagomues u np., cocraButens T.A. bypmucrposa — M: «IIpocsemienue»,
2008 — M: «IIpocsemienuey, 2008. — c. 19-21).

I'eomerpusi: yue6, mus 7—9 k. / [JI. C. Aranacsn, B. ®@. byrysos, C. B. Kagomues
u ap.]. — M.: IIpocsemenue, 2010 - 2012.

OneHka KkadyecTBa MOJArOTOBKH BBIITYCKHUKOB OCHOBHOM IIKOJIBI IO MaTeMaTHUKe/
I'.B.lopodeer u ap.— M.: [Ipoda, 2000.

Nzyuenne reomerpuu B 7, 8, 9 kitaccax: MeToJ1, pekoMeHaauu: k. s yuautesns / [JI. C.
ArtanacsH, B. ®@. byry3os, 10. A. I'na3kos u np.]. -M.: [Ipocsemenue, 2003 — 2008.
I'ycer B. A. I'eomerpusi: nunakt. matepuansl 11 9 k1. / B. A. I'yces, A. . Mensnuk.
— M..: [Ipocemenune, 2003—2008.

3uB b. I'. I'eomerpusi: nupakr. martepuansl 18 9 ki./ b. I'. 3us, B. M. Meiinep. —
M.: [Ipocsemenue, 2004—2008.

JlononHUTENbHAS TUTEpATypa:

1.

2.

3.

Marematuka 5-11 kiaccel: HETpaAUIIMOHHBIE (POPMBI OPraHU3AIMU KOHTPOJIS Ha YPOKax
/ aBT.-cocT. M.E. Ko3una, O.M. ®daneeBa. - Bonrorpan, Yuutens, 2007,
KoHcTpynpoBaHue cOBpeMEHHOTO ypoka MaTeMaTuku: KH. 1 yuurens / C.I.
Mangenos. — M.: ITpocsemenue, 2005.

I"aBpunioBa H.®. [Toypounsie pazpabotku no reometpun: 9 kiacc. — M.: BAKO, 2005.
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